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DETAILED ACTION 

This action is in response to an amendment filed on September 26, 2006 
for the application of Moyer et al., for "Apparatus and method for time ordering 
events in a systiem having multiple time domains" filed December 5, 2003. 
Claims 1 1-45 are pending in the application. 
Claim 45 is rejected under 35 USC § 102. 
Claims 1 1-44 are rejected under 35 USC § 103. 
Claims 1-10 have been cancelled. 
Claims 35-45 have been added. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

' (a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability, shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art, 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 11-24, 26-34 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edwards (U.S. Patent No. 6,487,683) in view of Steinberg et 
al. (U.S. Patent No. 6,966.015). 

As per claim 1 1 , Edwards discloses a system for time ordering events 
comprising: a plurality of functional circuit modules (Fig. 8) each functional circuit 
module (Fig. 10A, elements 200A-F) the timestamping circuitry providing a 
message that indicates a point in time when a predetermined event occurs (Fig. 
6D. element 148) 

an interface module coupled to each of the plurality of functional circuit 
modules, the interface module providing control information to the plurality of 
functional circuit modules to indicate at least one operating condition that triggers 
(Fig. 10B, elements 180A-F) the predetermined event, the interface module 
receiving at least one timestamping message from a first time domain when the 
predetermined event occurs (Fig. 10B, elements 1 12A-F) in one of a plurality of 
time domains including the first time domain (Fig. 6D, element 148). 

Edwards fails to explicitly disclose different time domains. 

Steinberg teaches: 

being clocked by a clock that represents a different time domain and 
having timestamping circuitry (Fig. 2 and Fig. 3, element 44). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of System-on-chip debugging of Edward's in 
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combination with the method of reducing false alarms in network fault 
management systems of Steinberg et al's to provide debugging information. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because Edwards discloses a debugging 
system for System-on-chip devices (Fig. 1). Steinberg et al. discloses a method 
of correlating event data in different time slices (Fig. 1). 

As per claim 12, Edwards discloses the interface module further 
comprises: storage circuitry for storing the control information (Fig. 10B, 
elements 112A-F) as programmable control information that determines (coL 19, 
lines 22-24) the at least one operating condition that triggers the predetermined 
event (col. 13, lines 57-65). 

As per claim 13, Edwards discloses the at least one operating condition 
that triggers the predetermined event further comprises at least one of: entrance 
into or exit from a power mode of operation, a change in source of a clock, a 
change in clock periodicity, a predetermined change in a hardware counter value, 
entry into and exit from a debug mode of operation, and occurrence of at least 
one user programmable event (col. 7, lines 61-67 through col. 8, lines 1-9), 

As per claim 14, Edwards discloses the timestamping circuitry further 
comprises: a counter for determining either absolute or relative time in a 
corresponding functional circuit module (Fig. 6E, element 154) 
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time domain identification circuitry for providing a time domain identifier 
(Fig. 5A, elements 122. 126) 

clock status circuitry for providing one or more operating characteristics of 
a clock in the corresponding functional circuit module (Fig. 9). 

As per claim 15, Edwards discloses the timestamping circuitry further 
comprises circuitry for generating a code to be included in each message to 
identify a format of information included in a corresponding message (Fig. 6D, 
element 146). 

As per claim 16, Edwards discloses the interface module further 
comprises an arbiter having circuitry for generating a code to be included in each 
timestamping message to identify a format of information (Fig. 6D, element 146) 
included in a corresponding timestamping message (Fig. 6D, element 148). 

As per claim 17, Edwards discloses the message provided by at least one 
of the plurality of functional circuit modules (Fig. 10A) has a format that 
comprises at least a time count value (Fig. 6E, element 154) that is an absolute 
value referenced to a known starting value, status information of a clock signal 
associated with one of the functional circuit modules (col. 19, lines 38-46) and an 
identifier that indicates a corresponding time domain associated with the 
timestamping message (Fig. 6D, element 148). 
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As per claim 18. Edwards discloses the message has a format that further 
comprises a field that identifies that the format of the timestamping message has 
an absolute value time count value (Fig. 6D, element 146. 148) and (Fig. 6E, 
element 154). 

As per claim 19, Edwards discloses the message provided by at least one 
of the plurality of functional circuit modules (Fig. 10A) has a format that 
comprises at least a time count value (Fig. 6E, element 154) that is a relative 
value referenced to a last occurring predetermined event, status information of a 
clock signal associated with one of the functional circuit modules (col. 19, lines 
38-46) and an identifier that indicates a corresponding time domain associated 
with the timestamping message (Fig. 6D, element 148). 

As per claim 20, Edwards discloses the message has a format that further 
comprises a field that identifies that the format of the timestamping message 
having a relative value time count value (Fig. 6D, element 146. 148) and (Fig. 6E, 
element 154). 

As per claim 21 , Edwards discloses the timestamping message has a 
format that comprises a time count value corresponding to each of the functional 
circuit modules and predetermined status information associated with each of the 
functional circuit modules when the predetermined event occurs (Fig. 6D, 
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element 146. 148) and (Fig. 6E, element 154). 



Page? 



As per claim 22, Edwards discloses the control information is 
programmable (col. 19, lines 22-24). 

As per claim 23, Edwards discloses the interface module further 
comprises: at least one register for storing the control information (Fig. 10B, 
elements 112A-F). 

As per claim 24, Edwards discloses the interface module provides 
timestamping messages from all time domains at a common interface port (Fig. 
10A). 

As per claim 26, Edwards discloses a system for time ordering events 
comprising: a plurality of functional circuit module (Fig. 8) means, the 
timestamping circuit means providing a message that indicates a point in time 
when a predetermined event occurs (Fig. 6D, element 148) 

interface module means coupled to each of the plurality of functional 
circuit module means (Fig. 10B, elements 180A-F) the Interface module means 
providing control information to the plurality of functional circuit module means to 
indicate at least one operating condition that triggers the predetermined event 
(Fig. 10B, elements 180A-F) the interface module means receiving at least one 
timestamping message from a first time domain when the predetermined event 



Application/Control Number: 10/728,398 Page 8 

Art Unit: 2113 

occurs (Fig. 10B, elements 112A-F) in one of a plurality of time domains 
including the first time domain (Fig. 6D, element 148). 

Edwards fails to explicitly disclose different time domains. 

Steinberg teaches: 

being clocked by a clock that represents a different time domain and 
having timestamping circuitry (Fig. 2 and Fig. 3, element 44). 

As per claim 27, Edwards discloses the timestamping messages from all 
time domains are provided by interface module means at a common interface 
port means (Fig. 10A). 

As per claim 28, Edwards discloses a system comprising: a plurality of 
functional circuit modules (Fig. 8 and 10A-B) on a same integrated circuit (col. 4. 
lines 16-18), each functional circuit module being clocked by a clock (Fig. 9, 
element 205) and each functional module having timestamping circuitry operating 
at independent clock rates for providing timestamp messages (Fig. 6D, element 
148). 

Edwards fails to explicitly disclose different time domains. 
^Steinberg teaches: 

being clocked by a clock that represents a different time domain and 
having timestamping circuitry (Fig. 2 and Fig. 3, element 44). 
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As per claim 29, Edwards discloses the timestamp messages each 
indicate a point in time when a predetermined event occurs (Fig. 6D, element 
148). 

As per claim 30, Edwards discloses an interface module coupled to each 
of the plurality of functional circuit modules (Fig. 10B, elements 180A-F) the 
interface module providing control information to the plurality of functional circuit 
modules to indicate at least one operating condition that triggers the 
predetermined event (Fig. 10B, elements 180A-F) the interface module receiving 
at least one timestamping message (Fig. 6D, element 148) from a first time 
domain when the predetermined event occurs in one of a plurality of time 
domains including the first time domain (Fig. 6E, element 156). 

As per claim 31, Edwards discloses a method of reconstructing time 
ordering of events that occur in multiple time domains in a system, the method 
comprising: receiving multiple timestamping messages (Fig. 6D, element 148) in 
one of an ordered time sequence and an unordered time sequence; tracking 
relative count values of multiple time domain counters (Fig. 5B, element 126) and 
(Fig. 6E, element 156) and (Fig. 6F, element 158) associated with the multiple 
time domains and operating at. independent clock rates; and sorting debug 
information in time ordered sequence, the debug information being associated 
with a timestamp (Fig. 6D, element 148). 

Edwards fails to explicitly disclose different time domains. 
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Steinberg teaches: 

A timestamp provided from one of the multiple time domains (Fig. 2 and 
Fig. 3, element 44). 

As per claim 32, Edwards discloses providing the debug information via a 
debug message (Fig. 3, elements 72, 32). 

As per claim 33, Edwards discloses implementing the debug messages as 
at least one of a program trace message, a data trace message and a watchpoint 
message (Fig. 3) and (col. 14, lines 34-52). 

As per claim 34, Edwards discloses generating the multiple timestamp 
messages (Fig. 6D, element 148) by: providing control information corresponding 
to each of multiple time domains (Fig. 6C, 6D), the control information indicating 
when a timestamp message for each of the multiple time domains is to be 
generated (Fig. 60, element 148) determining when a time domain event that 
requires generation of a timestamp message occurs in any one of the multiple 
time domains (Fig. 6E, element 154) and generating a timestamp message 
corresponding to a predetermined one of the multiple time domains in response 
to determining that the time domain event occurred (Fig. 6D, element 148). 
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Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Edwards (U.S. Patent No. 6.487,683) in view of Steinberg et al. (U.S. Patent No. 
6,966,015) and in further view of Rohfleisch et al. (U.S. Patent No. 7,058,855). 

As per claim 25, Edwards in view of Steinberg fails to explicitly disclose 
IEEE ISTO 5001 (NEXUS). 
Rohfleisch teaches: 

the common interface port of the interface module meets IEEE ISTO 5001 
(NEXUS) compliance (col. 7, lines 65-67 through col. 8, lines 1-8). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of System-on-chip debugging of Edward's in 
combination with the on-chip debugging system,of Rohfleisch et al. to provide 
debugging information. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because Edwards discloses a debugging 
system for System-on-chip devices (Fig. 1). Rohfleisch et al. teaches of the on- 
chip debugging system of integrated circuit (Fig. 1) and (col. 7, lines 60-65). 
Edwards uses the method of generating timestamp messages to identify events 
(Fig. 6D, element 148). Rohfleisch et al. also discloses a method of using 
timestamps (col. 8, lines 9-22). 
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Claims 35-41, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Steinberg et al. (U.S. Patent No. 6,966,015) and in view of 
Chen et al. (U.S. Patent No. 5,642,478). 

As per claim 35, Steinberg discloses a method for providing debug 
information to debug an integrated circuit, the method comprising: 

a first clock that represents a first time domain, the first functional circuit 
module providing a first timestamp which indicates a point in time when a first 
predetermined event occurs (Fig. 3) 

a second clock that represents a second time domain, the second 
functional circuit module providing a second timestamp which indicates a point in 
time when a second predetermined event occurs (col. 8, lines 1-55) 

providing a first debug message, the first debug message comprising the 
first timestamp which indicates the point in time when the first predetermined 
event occurred (col. 8, lines 1-55) 

providing a second debug message, the second debug message 
comprising the second timestamp which indicates the point in time when the 
second predetermined event occurred (col. 8, lines 1-55) 

providing a third debug message, the third debug message comprising 
timestamp information from the first functional circuit module and timestamp 
information from the second functional circuit module (col. 8, lines 1-55) 
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wherein the timestamp information from the first functional circuit module 
and the timestamp information from the second functional circuit module were 
collected at approximately a same point in time (Fig. 1 , element 22) 

and wherein a difference between the timestamp information from the first 
functional circuit module and the timestamp information from the second 
functional circuit module can be used in conjunction with the first timestamp and 
the second timestamp to determine whether the first predetermined event or the 
second predetermined event occurred first (Fig. 3, element 44) and (col. 8, lines 
1-55). 

Steinberg fails to teach multiple integrated circuits. 
Chen et al. teaches: 

first functional circuit module on the integrated circuit, providing a second 
functional circuit module on the integrated circuit (Fig. 1 , element 54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of reducing false alarms in network fault 
management systems of Steinberg et al's in combination with the distributed 
trace data acquisition system of Chen et al. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because Steinberg et al. discloses a method 
of correlating event data in different time slices (Fig. 1). Chen et al. discloses . 
capturing event data for software and hardware debugging (Fig. 1). 
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As per claim 36, Steinberg discloses wherein the first timestamp 
comprises a value from a counter in the first funcfional circuit module, wherein 
the counter is clocked by the first clock (col. 9, lines 7t19). 

As per claim 37, Steinberg discloses wherein the first timestamp 
comprises a value representing a difference between a first value and a second 
value from a counter in the first functional circuit module, wherein the second 
value was captured when the first predetermined event occurred, and the first 
value was captured before the first predetermined event occurred (col. 9, lines 7- 
19). 

As per claim 38, Steinberg discloses wherein the first debug message 
further comprises information regarding status of the first clock (Fig. 3, element 
44) and (col. 6, lines 49-65). 

As per claim 39, Steinberg discloses including within the first debug 
message a format identifier field that identifies one of a plurality of predetermined 
formats that the timestamp message has (Fig. 3). 

As per claim 40, Steinberg discloses wherein the first debug message 
further comprises information regarding which time domain is providing the first 
timestamp (Fig. 3) • 



Application/Control Number: 10/728,398 Page 
ArtUnit:.2113 

As per claim 41, Steinberg discloses wherein the first functional circuit 
module provides the first timestamp to indicate the point in time when the first 
predetermined event occurred, and wherein the first predetermined event 
actually occurred in the second functional circuit module (col. 8, lines 1-55). 

As per claim 44, Steinberg discloses a method as in claim 35, wherein the 
first predetermined event comprises at least one of entrance into or exit from a 
power mode of operation, a change in source of a clock, a change in clock 
periodicity, a predetermined change in a hardware counter value or entry into 
and exit from a debug mode of operation (col. 9, lines 7-19). 

Claims 42-43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Steinberg et al. (U.S. Patent No. 6,966,015) and in view of Chen et al. (U.S. 
Patent No. 5.642,478) and further view of Rohfleisch et al. (U.S. Patent No. 
7,058,855). 

As per claim 42, Steinberg view of Chen fails to explicitly disclose an IEEE 
ISTO 5001 (NEXUS). 

Rohfleisch teaches: 

wherein a format of the third debug message meets IEEE ISTO 5001 
(NEXUS) compliance (col. 7, lines 65-67 through col. 8, lines 1-8). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention to use the method of reducing false alarms in network fault 
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management systems of Steinberg et al's In combination with the on-chip 
debugging system of Rohfleisch et al. to provide debugging information. 

One of ordinary skill in the art at the time the invention would have been 
motivated to make the combination because Steinberg et al. discloses a method 
of correlating event data in different time slices (Fig. 1). Rohfleisch et al. teaches 
of the on-chip debugging system of integrated circuit (Fig. 1) and (col. 7, lines SO- 
BS). Edwards uses the method of generating timestamp messages to identify 
events (Fig. 6D, element 148). Rohfleisch et al. also discloses a method of using 
timestamps (col. 8, lines 9-22). 

As per claim 43, Steinberg view of Chen fails to explicitly disclose an IEEE 
ISTO 5001 (NEXUS). 

Rohfleisch teaches: 

wherein the first debug message and the second debug message have a 
format, which meets IEEE ISTO 5001 (NEXUS) compliance (col. 7. lines 65-67 
through col. 8, lines 1-8). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
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patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

Claim 45 is rejected under 35 U.S.C. 102(e) as being anticipated by 
Steinberg et al. (U.S. Patent No. 6,966.015). 

As per claim 45, Steinberg discloses a method for operating an integrated 
circuit, comprising: 

providing a plurality of time domains in the integrated circuit (Fig. 2 and 
Fig. 3, element 44) 

timestamping events happening in the plurality of time domains (Fig. 3) 

correlating the events happening in the plurality of time domains using the 
timestamping (Fig. 1, element 22) and using the correlating of the events 
happening in the plurality of time domains to perform debugging of the integrated 
circuit (Fig. 3). 

Response to Arguments 

Applicant's arguments have been fully considered with the examiner's 
response detailed below. 

Applicant's arguments see pages 10-12, filed September 26, 2006 with 
respect to the rejection(s) of claim(s) 1-34 under 35 USC § 102 and 35 USC § 
103 have been fully considered and are persuasive. Therefore, the rejection has 
been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made over Edwards (U.S. Patent No. 6,487.683) in view of Steinberg 
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et al. (U.S. Patent No. 6,966,015) and in further view of Chen et al. (U.S. Patent 
No. 5.642,478) and Rohfleisch et al. (U.S. Patent No. 7,058,855). Refer to the 
corresponding section of the claim analysis for details. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Elmira Mehrmanesh whose telephone 
number is (571) 272-5531. The examiner can normally be reached on 8-4:30 M- 
F. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Robert W. Beausoliel can be reached on (571) 272-3645. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Infomriation regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




